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Sixthly, That any Iron may, in a very little time, be cafe hardned , a S 
the Trades-men call it, by cafing the iron to be hardned with clay, and 
putting between the clay and iron a good quantity of a mixture of Vrine , 
Soot, Sea-falt, and Horfes hoofs (all which contein great quantities of Sa- 
line bodies) and then putting the cafe into a good ftrong fire, and keep- 
ing it in a confiderable degree of heat for a good while, and afterwards 
heating, and quenching or cooling it fuddenly in cold water. 

Seventhly, That all kind of vitrify’d fubftances,by being fuddenly cool’d, 
become very hard and brittle. And thence arifes the pretty Phenomena 
of the Glafs Drops, which I have already further explained in its own 

place. . 

Eighthly, That thofe metals which are not fo apt to vitnhe, do not ac- 
quire any hardnefs by quenching in water, as Silver, Gold, Sec. 

Thefe considerations premis’d, will, I fuppofe, make way for the more 
eafie reception of this following Explication ofthe Thanomena of hardned 
and temper'd Steel. That Steel is a fubftance made out of Iron, by means 
of a certain proportionate Vitrification of Several parts, which are fo cu- 
rioufly and proportionately mixt with the more tough and unaltcr d parts 
ofthe Iron, that when by the great heat of the fire this vitrify ’d fub- 
ftance is melted, and confequently ratify d, and thereby the pores of 
the Iron are more open, if then by means of dipping it in cold water it 
be fuddenly cold, and the parts hardned, that is, ftay’d in that fame de- 
gree of Expanfion they were in when hot, the parts become very hard 
and brittle, and that upon the fame account almoftas fmall parcels of 
glafs quenched in water grow brittle, which we have already explicat- 
ed. If after this the piece of Steel be held in fome convenient heat, till by 
degrees certain colours appear upon the Surface of the brightned metal, 
the very hard and brittle tone of the metal, by degrees relaxes and be- 
comes much more tough and Soft 5 namely, the adtionof the heat does 
by degrees loofen the parts of the Steel that were before ftreached or Set 
atilt as it were, and flayed open by each other, whereby they become 
relaxed and fet at liberty, whence fome of the more brittle interjacent 
parts are thruft out and melted into a thin skin on the furface ofthe Steel, 
which from no colour increafes to a deep Purple, and fo onward by thefe 
gradations or confecutions, White , Yellow, Orange , Minium , Scarlet , rurpte. 
Blew Watchet &c. and the parts within are more convenient!) , and pi o- 
portionately mixt 3 and fo they gradually fubfide into a texture which 

is much better proportion’d and clofer joynd, whence that ngidnefo 

of parts ceafes, and the parts begin to acquire their former du&il- 


Now,that *tis nothing but the vitrify’d metal that flicks upon the Surface 
ofthe. colour’d body, is evident from this, that if by any means it be Scra- 
ped and rubb’d off, the metal underneath it is white and cleared if it be 
kept longer in the fire, fo as to increafe to a confiderable thicknefs, t 
may, by blows, be beaten off in flakes. This is further confirm d by thi 
obforvable, that that Iren or Steel will keep longer from rufting which 
is covered with this vitrify’d cafe : Thusalfo Lead will, by degrees, ^ 
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11 MJntn t litharge; for that colour which covers the top being 

£5? to be nothing e.fe but a litharge or 

’ ' Thisis^oSfervable alfo in iorae fort , on Brals, Copper, Silver, Cold, 
Tin but is moft confoicuous in Lead: all thofe Colours that cover the 

See ofthe Metal being nothing eife , but a very thin v.tnfi d part 

°^The other Inftance we have, is in Animal bodies, as in Pearls, Mother 
of Pcarl-fhels, Oyfrcr-fhels, and almoft all other kinds of ftonyfhels 
whatsoever. This have I alfo Sometimes with pleafure obferv d even 
in Mufcles and Tendons. Further, if you take any glutinous fubftance 
and run it exceedingly thin upon the furface of a imooth glafs or a po- 
lifht metaline body, you fhall find the like effe&s produced : and in 
general, wherefoever you meet with a transparent body thin enough. 
That is terminated by refle&ing bodies of differing refractions from it, 
there will be a production of thefe pleating and lovely colours. 

Nor is it neceflary, that the two terminating Bodies fhould be both of 
the lame kind, as may appear by the vitrified Lamina on Steel, Lead , and 
other Metals, one furface of which Lamina is contiguous to the furface of 
the Metal, the other to that of the Air, 

Nor is it neceflary, that thefe colour’d Lamina fhould be of an even 
thicknefs, that is, fhould have their edges and middles of equal thicknefs, 
as in a Looking-glafs-plate, which circumftance is only requifite to make: 
the Plate appear all of the fame colour 5 but they may refemble a Lens , 
that is, have their middles thicker then their edges ; or elfe a double con- 
cave, that is, be thinner in the middle then at the edges 5 in both which 
cales there will be various coloured rings or lines, with differing confecu- 
tions or orders of Colours ; the order of the firft from the middle out- 
wards being Red, Yellow, Green, Blew, &c. And the latter quite con- 
trary. 

But further, it is altogether neceflary, that the Plate, in the places 
where the Colours appear, fhould be of a determinate thicknefs : Firft, It 
muft not be more then fuch a thicknefs, for when the Plate is incr eafed to’ 
fuch a thicknefs , the Colours ceafe j and befides, I have feen in a thin 
piece of Mufcovy-glafs, where the two ends of two Plates, which appear- 
ing both Angle, exhibited two diftinCt and differing Colours 3 but 
in that place where they were united, and conftituted one double Plate 
(as I may call it) they appeared tranfparent and colourlefs. Nor, Se- 
condly , may the Plates be thinner then fuch a determinate cite $ for we 
alwayes find, that the very outmoft Rim of thefe flaws is terminated in 
a white and colourlefs Ring. 

Further, in this Production of Colours there is no need of adetermi- 
nate Light of fuch a bignefs and no more , nor of a determinate pofition 
ot that Light, that it fhould be on this fide, and not on that fide } nor of a 
terminating fliadow, as in the Prifme, and Rainbow, or Water-ball : for 
we hnd that the Light in the open Air, either in or out of the Sun-beams 
and within a Room, either from one or many Windows, produces much 

the 


THE WARNOCK LIBRARY OctaVO 



